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Abstract  
Introduction:  
Neuroeconomics is a field of study that brings together economics, psychology 
and neuroscience. Human economic and rational decision making is affected 
by mood and feelings like happiness, sadness, etc.  In the current study, effects 
of happiness in economic decision making was examined, using the Prisoner’s 
Dilemma game. 
Materials and Methods: Male participants were chosen for each group based 
on self-rating about their feeling of happiness in life, followed by Oxford 
Happiness Questionnaire. Two groups were considered: group one who felt 
happy and group two who did not feel happy.  The ability of making rational 
decision was examined in Prisoner’s Dilemma game. Two players 
simultaneously decide their strategy: betray the other by testifying that the 
other committed the crime, or cooperate with the other by remaining silent.  
Results: The influence of feeling happy on social and economic decision-
making was detected in two different groups; the percentage of cooperation in 
the group which did not feel happy (group two) was 5.1 fold (***P<0.001) 
which was more than other group. This data manifests non-rational decision 
making in group two (unhappy) compared to group one. 
Conclusion: The main finding of the present study is the significant 
relationship between happiness and economic decision making. Game theory 
paradigms suggested that cooperation is not considered as a rational decision. 
Current data shows that cooperative choices were significantly more in the 
group which was not happy, showing the effect of happiness in rational 
decision making. 
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1. Introduction 
     Decision utility is related to the way 
people make decisions among different 
choices. Utility is related to the pleasures of 
our choices. The best economic model in 
society is the one in which most people are 
pleased with their economic choices [1]. 
Human cognitive biases underlie Sense of 
Utility [2]. The relationship between 
neuroscience and economics is 
Neuroeconomics [3]. There are different 
tasks and techniques using in 
neuroeconomic studies [4].  One of the best 
tasks is Prisoner's Dilemma game which is a 
standard example of neuroeconomic games 
[5]. The Prisoner’s Dilemma game has been 
used in different human behavior studies 
due to its obvious ability to show the ever-
present challenge between individual self-
interest (economic decision making) and 
social benefit. Human rational decision 
making is affected by different mood 
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conditions [6].  Some published articles 
suggest that people under stressful condition 
are more likely to cooperate in prisoner's 
dilemma game and some other articles 
reject the idea.  Human behavior is directly 
influenced by social interactions 
and cultures [7]. Also human rational 
decision making is affected by mood and 
feelings like happiness, sadness and etc. 
One of the positive concept involve in 
maintaining health is happiness [8]. 
Happiness has been defined as “a lasting, 
complete, and justified satisfaction with life 
as a whole”[9] According to Kraut (1979), 
happiness includes “the belief that one is 
getting the important things one wants, as 
well as certain pleasant effects that 
normally go along with this belief” [10].  
Happiness is “the degree to which an 
individual judges the overall quality of his 
or her life as a whole favorably” [11]. Many 
tests of happiness have been used in the 
literature.  In several studies, Oxford 
Happiness Inventory was used for 
measuring happiness [12]. This study tends 
to investigate happiness effect on the 
neuroeconomics choices using Prisoner’s 
Dilemma experiment. As it is obvious, 
national character and local culture have 
clear influence on life satisfaction and 
happiness [13], so it is important to study 
the effect of such feeling in making decision 
in different cultures and countries. 
 
2. Materials and Methods 
2.1 Participants 
     Male participants were recruited via 
advertisements in social media. Following 
telephone screening from more than 300 
men, potential participants (101 men) 
came to the research center for more 
extensive psychiatric and medical 
interviews.  About 30 men were chosen for 
each group based on self-rating; then, 
around half of them were omitted from 
study as the self-rating were not confirmed 
by Oxford Happiness Inventory. The final 
number of participant (n=15 for each group) 
was chosen by pervious similar studies [14, 
15]. Two groups were considered; Group 
one who feels happy (confirmed by Oxford 
Happiness Inventory) and group two who 
did not feel happy (confirmed by Oxford 
Happiness Inventory).  
All included participants gave written 
consent to participate in this study. For both 
groups, age was between 25–04, with no 
history of drug abuse, a minimum of two 
years of academic education and an absence 
of co-morbid psychotic syndromes.  A set 
of factors that could affect subjective 
happiness were checked. Some factors like 
gender, age, religion, health [16, 17] and 
income [18] are important in happiness and 
were used as control variables in the present 
study. In some published articles, self-rating 
of happiness in men was higher than 
women; therefore, only the effect of 
happiness among men was investigated in 
order to to avoid sex difference [19].  
Another important factor in feeling 
happiness is age; older people report more 
positive feeling and higher levels of 
happiness compared to younger adults, and 
that is why the samples were from 
approximately same age [20]. Also based on 
some studies religious people seem to be 
happier than non-religious people [13, 21, 
22]. All in all, attachment to religion was 
considered by personal self-report; 
frequency of prayer and frequency of 
worship service attendance – are singled out 
for in-depth demographic analysis. 
 
2.2 Prisoner’s Dilemma Test 
     The Prisoner’s Dilemma test has been 
explained before [23]. Subjects are 
imaginary members of a criminal group 
who are arrested by police and prisoned. 
Police gives each one the offer to examine 
if the other committed a crime or not and, if 
one cooperates with the other by remaining 
silent or not. Nevertheless, each offer would 
have resulted in the consequences shown in 
table 1. According to the game theory, the 
dominant strategy for each participant 
would be defection, because it offers a 
better payoff than cooperation (remaining 
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silent), regardless of the other player’s 
choice. From an economic point of view, it 
is supposed that cooperation is an unwise 
choice, since it does not provide the highest 
amount of intimate utility.  
 
 





Betray Both players lose one million dollars Player 1 loses 3 million dollars and player 
2 wins 5 million dollars 
Cooperate Player 1 wins 5 million dollars and player 2 
loses 3 million dollars 
Both players win 3 million dollars 
Each player has two options, cooperate or betray, and there are four outcomes based on both players’ decisions. The 
payoff scheme is designed to encourage betrayal, as betraying assumes the other cooperates to be associated with the 
highest gains. 
 
2.3 Happiness  
     There are tools and methods for 
measuring happiness. The best method to 
use depends on many factors, including the 
population of intended use, the 
psychometric characteristics of the measure, 
the number of items, and scale accessibility. 
Oxford Happiness Inventory has a 29-item 
questionnaire based on a six-degree Likert 
scale and the more one gains score, the 
happier he/she would be [24,25]. In current 
study first self-rating scales were used to 
assess happiness. This question was asked: 
Do you feel happy in general? 0 = No; 10 = 
Always.  The criterion-related validity of 
the self-rating scale of happiness was 
confirmed by the Oxford Happiness 
Inventory [27] in its Persian form.   
 
2.4 Data Analysis 
     Mean ± SEM (standard error of mean) 
was used in order to express the data, which 
was processed by Graph Pad Prism® 5.0. T-
Test was used. P value less than 0.05 (P < 




     Between groups comparisons on socio-
demographic data are presented in Table 2. 
There was not any significance difference in 
age and academic education between 
participants of group 5 and 2. Moreover, 
participants of group 2 reported 
significantly higher rates of single status vs. 
married. Happiness was more in group 1 
compared to group 2.  
Data from last row in table 2 shows that in 
the Prisoner’s Dilemma game, participants 
of group 2 opted significantly more often to 
remain silent (cooperate)  compared with 
group1 (***P < 0.001). This data indicates 
non-rational decision making in group two 




Table 2. Group1 (happy) and Group2 (unhappy) Socio-demographic report and between-group comparisons regarding 






Self-ratings of Happiness 7.05 (1.21) 4.02 (1.1) 0.0001 
Age (years) – mean (SD) 28 (7) 31 (6) 0.316 
Income (Million Tomans) – mean (SD) 6 (2) 5.5 (1) 0.992 
Years of academic education – mean (SD) 4 (2) 4(2) 0.8 
Marital status (single) – % (n) 80% (12) 66% (10) 0.001 
Utility in economics decision makings-%  
(Based on self-report) 
Over 80% Below 50% 0.0001 
Remain silent or cooperation  
 (means do not betray other participant) – %( n) 
33% (6) 53% (9) 0.001 
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4. Discussion 
     The effects of utility in economic and 
social decision making are examined, using 
the Prisoner’s Dilemma game. The key 
finding is that the group which was unhappy 
with their economic decision opted 
significantly more often to not betray in the 
Prisoner’s Dilemma game. It was revealed 
that about 53% of males from unhappy 
group opted to remain silent and not betray 
player 2. Based on the game theory, it is 
proposed that this way of “cooperation” in 
the Prisoner’s Dilemma game is an 
irrational economic choice, as it does not 
gain the highest amount of individual utility 
[28]. It has previously been suggested that 
economic decision-making is a completely 
logical function but recently it has been 
suggested that emotions like happiness and 
sadness could change individual’s decision-
making ability, particularly in a social and 
economic context [28, 29]. The economics 
of happiness or happiness economics can be 
measured; it does not have any direct 
relation to wealth, income or profit [30, 31]. 
Happiness activates several parts of the 
central nervous system, such as the right 
frontal cortex, the precuneus which is a part 
of superior parietal lobule, the left amygdala 
nucleus [as a feeling center of brain], and 
the left insula lobe (important in self-
awareness)[32].  An important role of 
frontal cortex and the precuneus in 
economic choices has been confirmed by 
anatomy and lesion studies [33]. Also, it has 
been suggested that amygdala codes 
economic choices information [34]. On the 
other hand, insula lobe as a center of 
evaluative processes and emotional 
integration has role in economic decision-
making [35]. Altogether, it is obvious that 
brain regions involved in happiness and 
economic decision making are identical 
[36].  
Happiness and economic utility are very 
personal feelings, not comparable to other 
peoples’ emotions [37]. It is difficult to 
compare happiness and economic utility 
across different countries and cultures; 
hence, investigation over these must be 
done independently across different 
societies [37, 38]. Governments are aware 
of the essential influence of happiness as a 
societal factor in quality of life and 
economic improvement [39]. Accordingly, 
happiness is a fundamental part of modern 
social life [39].  
Besides feeling happy, other emotional 
status are involved in individual’s economic 
decision making. People who suffer from 
major depression and other negative 
feelings are less cooperative in Prisoner’s 
Dilemma game and betray more, and they 
are liable to selecting wrong economic 
decisions [40]. The result from mild 
depression was reverse [41]. A feeling of 
fulfillment impacts an individual's 
happiness and may reflect on the quality of 
economic decision making [42].  
 One of the best tasks as to investigate 
neuroeconomic decision making is 
Prisoner’s Dilemma game. When there is no 
consistency of money (as a fine, mulct, 
rehabilitation or restitution reputation 
charge), it shows social decision making. 
But when it involves getting or losing 
money, it shows economic decision making. 
The current study showed that having 
negative feeling and lack of happiness 




     Economic choice behavior is the 
calculation and measurement of subjective 
values. A central role of neuroeconomics 
has been to show that subjective values are 
expressed at the nervous system. 
Neuroeconomics manifests how subjective 
values and brain work to make economic 
decisions. According to the current data, 
feeling happy is an important factor in 
making social and economic decisions. 
Also, emotions basically underlie the brain 
processing during decision-making  and it 
may not be related to incomes or salary.  As 
it is obvious, happiness is an important goal 
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of global economic activities; on the other 
hand, happiness can affect the way people 
make decisions. Consequently, the current 
data suggest that happiness and economic 
decision making have a direct effect on each 
other, requiring more investigations.  
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